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$EVWUDFW
,W KDV EHHQ SURSRVHG WKDW D VSRQWDQHRXV GHOHWLRQ LQ WKH QLFRWLQDPLGH QXFOHRWLGH
WUDQVK\GURJHQDVH Nnt JHQH HOLPLQDWLQJ H[RQV  LQ&%/- %-PLFH LV DVVRFLDWHG
ZLWKUHGXFHGJOXFRVHVWLPXODWHGLQVXOLQVHFUHWLRQin vitro, LPSDLUHGJOXFRVHWROHUDQFHKLJKHU
HSLJRQDGDOIDWPDVVDQGDOWHUHGVXVFHSWLELOLW\WRGLHWLQGXFHGREHVLW\',2RIPDOH%-PLFH
$ SRWHQWLDO LPSOLFDWLRQ IRU 117 LQ KXPDQ DGLSRVH WLVVXH GLVWULEXWLRQ KDV QRW EHHQ
LQYHVWLJDWHGVRIDU:HWKHUHIRUHDQDO\]HGNNTP51$H[SUHVVLRQLQSDLUHGKXPDQVDPSOHV
RIYLVFHUDOYLVDQGVXEFXWDQHRXVVFDGLSRVHWLVVXHIURPVXEMHFWVZLWKDZLGHUDQJHRI
%0,LQVXOLQVHQVLWLYLW\DQGJOXFRVHWROHUDQFH
NNTP51$H[SUHVVLRQLVVLJQLILFDQWO\KLJKHULQYLVFHUDOIDWRIREHVHSDWLHQWVDQGFRUUHODWHV
ZLWKERG\ZHLJKW%0,ERG\IDWYLVFHUDODQGVFIDWDUHDZDLVWDQGKLSFLUFXPIHUHQFHDV
ZHOODVIDVWLQJSODVPDLQVXOLQ0XOWLYDULDWH OLQHDUUHJUHVVLRQDQDO\VLVUHYHDOHGYLVFHUDONNT
H[SUHVVLRQDVDJHDQGJHQGHULQGHSHQGHQWSUHGLFWRURI%0,ZDLVWFLUFXPIHUHQFHYLVFHUDOIDW
DUHDDQGERG\IDWEXWQRWIDVWLQJSODVPDLQVXOLQDQGK2*77JOXFRVH,QFRQFOXVLRQRXU
GDWDVXJJHVWDIXQFWLRQDOUHOHYDQFHRI117LQWKHGHYHORSPHQWRIKXPDQREHVLW\DQGYLVFHUDO
IDWGLVWULEXWLRQ
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,QWURGXFWLRQ
3KHQRW\SLFGLIIHUHQFHVDPRQJ&%/PRXVHVXEVWUDLQVKDYHEHHQUHSRUWHGZLWKUHVSHFWWR
EHKDYLRUJOXFRVHDQGLQVXOLQWROHUDQFHDVZHOODVUHVSRQVLYHQHVVWRDOFRKRODQG
GUXJV6HYHUDOVLQJOHQXFOHRWLGHSRO\PRUSKLVPV613GLIIHUHQFHVZHUHIRXQGEHWZHHQ
&%/- %- DQG&%/1 %1 VWUDLQ  EXW WKHPRVW SURPLQHQW DQG LQYHVWLJDWHG
JHQHWLF YDULDWLRQ EHWZHHQ WKH FRUH LQEUHG PRXVH VWUDLQV B6J DQG %1 UHODWHV WR WKH
QLFRWLQDPLGH QXFOHRWLGH WUDQVK\GURJHQDVH 1QW JHQH RQ FKURPRVRPH (XNDU\RWLF117
IXQFWLRQVDVDKRPRGLPHULFUHGR[GULYHQSURWRQSXPSFDWDO\]LQJWKHUHYHUVLEOHUHGXFWLRQRI
1$'3WR1$'3+DQGVXEVHTXHQWFRQYHUVLRQRI1$'+LQWR1$'(DFKVXEXQLWLV
FRPSRVHGRIWKUHHSULQFLSDOGRPDLQVWKHILUVWDQGWKLUGGRPDLQVOLHZLWKLQWKHPLWRFKRQGULDO
PDWUL[ DQGFRQWDLQ WKH1$'+ DQG1$'3+ELQGLQJGRPDLQV UHVSHFWLYHO\7KH VHFRQG
FRQVLVWVRIWUDQVPHPEUDQHVSDQQLQJKHOLFHVDQGKDUERUVWKHSURWRQFRQGXFWLQJSRUH,Q
WKH %- VWUDLQ D PLVVHQVH PHWKLRQLQH WR WKUHRQLQHPXWDWLRQ LQ FRPELQDWLRQZLWK DQ LQ
IUDPHH[RQGHOHWLRQPXWDWLRQHOLPLQDWLQJIRXUSXWDWLYHWUDQVPHPEUDQHKHOLFHVUHVXOWVLQD
WUXQFDWHG1QWYDULDQWDQGPDUNHGO\ORZHU1QWSURWHLQH[SUHVVLRQLQOLYHUDQGLVOHWV
1QWDFWLYLW\KDVEHHQOLQNHGWRLPSDLUHGJOXFRVHPHWDEROLVPDQGLQVXOLQVHFUHWLRQ%HVLGHVD
UROH LQ LQVXOLQ VHFUHWLRQ WKH1QWPXWDWLRQ KDV EHHQ LQYHVWLJDWHG LQ FRQWH[W RI GLHW LQGXFHG
REHVLW\',26WXGLHVRQKLJKIDW',2KDYHUHYHDOHGGLIIHUHQFHVEHWZHHQFRUHVXEVWUDLQVRI
&%/ZLOGW\SH1QWH[SUHVVLQJ&%/17DFDQG1QWPXWDQW&%/-UHJDUGLQJWKHLU
DELOLW\WRUHVSRQGWR+)'DQGGHYHORS',2UHIOHFWHGE\ERG\ZHLJKWJDLQDQGZKROHERG\IDW
PDVV5HFHQWO\ZHUHSRUWHGSKHQRW\SLFDOGLIIHUHQFHVXQGHUKLJKIDWGLHW+)'FRQGLWLRQV
EHWZHHQ &%/17DF DQG &%/-5M VXEVWUDLQV DQG FRQILUPHG DGGLWLRQDO JHQHWLF
GLVSDULW\ LQ WHUPV RI  613 ORFL  7KH &%/-5M VWUDLQ ZDV IRXQG WR EH SURWHFWHG
DJDLQVW',2LQGHSHQGHQWIURPSK\VLFDODFWLYLW\DQGIRRGLQWDNH%DVHGRQWKHVHGDWDIURP
in vitro DQG DQLPDO VWXGLHV ZH K\SRWKHVL]H WKDW KXPDQ DGLSRVH WLVVXH 117 H[SUHVVLRQ LV
UHODWHGWRSDUDPHWHUVRIREHVLW\IDWGLVWULEXWLRQLQVXOLQVHQVLWLYLW\DQGJOXFRVHWROHUDQFH:H
 
LQYHVWLJDWHGZKHWKHUNNT P51$H[SUHVVLRQLQKXPDQDGLSRVHWLVVXHLVSULPDULO\UHODWHGWR
SDUDPHWHUVRIREHVLW\DQG IDW GLVWULEXWLRQRU WRPHWDEROLF WUDLWV LQFOXGLQJ LQVXOLQ VHQVLWLYLW\
DQGJOXFRVHWROHUDQFH

0HWKRGVDQG3URFHGXUHV
6XEMHFWV
3DLUHG VDPSOHV RI YLVFHUDO DQG VXEFXWDQHRXV DGLSRVH WLVVXH ZHUH REWDLQHG IURP 
&DXFDVLDQPHQN DQGZRPHQN ZKRXQGHUZHQWRSHQDEGRPLQDOVXUJHU\IRU
FKROHF\VWHFWRP\DSSHQGHFWRP\ZHLJKWUHGXFWLRQVXUJHU\DEGRPLQDOLQMXULHVRUH[SORUDWLYH
ODSDURWRP\7DEOH7KHDJHUDQJHGIURPWR\HDUVDQGERG\PDVVLQGH[IURPWR
NJP6L[W\QLQHVXEMHFWVKDGW\SHGLDEHWHV$OOVXEMHFWVKDGDVWDEOHZHLJKWZLWKQR
IOXFWXDWLRQV RIPRUH WKDQ  RI WKH ERG\ZHLJKW IRU DW OHDVW WKUHHPRQWKV EHIRUH VXUJHU\
3DWLHQWVZLWK VHYHUH FRQGLWLRQV LQFOXGLQJ JHQHUDOL]HG LQIODPPDWLRQ RU HQG VWDJHPDOLJQDQW
GLVHDVHVZHUHH[FOXGHGIURPWKHVWXG\6DPSOHVRIYLVFHUDODQGVXEFXWDQHRXVDGLSRVHWLVVXH
ZHUHLPPHGLDWHO\IUR]HQLQOLTXLGQLWURJHQDIWHUH[SODQWDWLRQ7KHVWXG\ZDVDSSURYHGE\WKH
(WKLFV&RPPLWWHHRIWKH8QLYHUVLW\RI/HLS]LJ*HUPDQ\$OOVXEMHFWVJDYHZULWWHQLQIRUPHG
FRQVHQWEHIRUHWDNLQJSDUWLQWKHVWXG\
0HDVXUHVRIERG\IDWFRQWHQW
%0,ZDVFDOFXODWHGDVZHLJKWLQNJGLYLGHGE\WKHVTXDUHRIKHLJKWLQP:DLVWDQGKLS
FLUFXPIHUHQFHV ZHUH PHDVXUHG DQG WKH :+5 ZDV FDOFXODWHG 3HUFHQWDJH ERG\ IDW ZDV
PHDVXUHGE\GXDOHQHUJ\;UD\DEVRUSWLRPHWU\'(;$,QDGGLWLRQDEGRPLQDOYLVFHUDODQG
VXEFXWDQHRXVIDWDUHDVZHUHFDOFXODWHGXVLQJFRPSXWHGWRPRJUDSK\&7VFDQVDWWKHOHYHORI
/±/
$QDO\VLVRIKXPDQNNTJHQHH[SUHVVLRQ
+XPDQ NNT P51$ ZDV PHDVXUHG E\ TXDQWLWDWLYH UHDOWLPH 573&5 XVLQJ WKH 7DT0DQ
DVVD\ +VBP DQG K\SR[DQWKLQH JXDQLQH SKRVSKRULERV\OWUDQVIHUDVH +357
 
+VBPDVKRXVHNHHSLQJJHQHDQG IOXRUHVFHQFHZDVGHWHFWHGRQDQ$%,35,60
 VHTXHQFH GHWHFWRU $SSOLHG %LRV\VWHPV 'DUPVWDGW *HUPDQ\ +XPDQ NNT JHQH
H[SUHVVLRQ ZDV GHWHUPLQHG E\ WKH VWDQGDUG FXUYH PHWKRG DQG QRUPDOL]HG WR WKH KRXVH
NHHSLQJJHQH+357DVSUHYLRXVO\GHVFULEHGJRIWRWDO51$75,]RO5HDJHQWE\
/LIH7HFKQRORJLHV*UDQG,VODQG1<IURPSDLUHGVXEFXWDQHRXVDQGYLVFHUDODGLSRVH WLVVXH
VDPSOHV ZDV UHYHUVH WUDQVFULEHG ZLWK VWDQGDUG UHDJHQWV /LIH 7HFKQRORJLHV *UDQG ,VODQG
1< DV VKRZQ HOVHZKHUH  4XDQWLWDWLYH UHDOWLPH UHYHUVH WUDQVFULSWLRQ3&5 ZDV
SHUIRUPHGIRUHDFKVDPSOHLQGXSOLFDWHZLWKWRWDO51$î7DT0DQ8QLYHUVDO0DVWHU0L[QR
$PS(UDVH 81*  XQLWV RI PXULQH OHXNHPLD YLUXV UHYHUVH WUDQVFULSWDVH ERWK IURP
$SSOLHG %LRV\VWHPV DQG JHQHVSHFLILF SULPHUVSUREH VHWV XVLQJ DQ $%, 35,60 
VHTXHQFHGHWHFWRU$SSOLHG%LRV\VWHPVF'1$VDPSOHVZHUH LQFXEDWHGLQ WKH$%,35,60
VHTXHQFHGHWHFWRU IRUDQ LQLWLDOGHQDWXUDWLRQDW&IRUPLQ IROORZHGE\3&5
F\FOHVHDFKF\FOHFRQVLVWLQJRI&IRUV&IRUPLQDQG&IRUPLQ$FFXUDF\
RI51$TXDQWLWDWLRQZDVRSWLPL]HGE\JHQHVSHFLILFSULPHUSUREHVHWVWKDWVSDQLQWURQH[RQ
ERXQGDULHV7KH VSHFLILFLW\RI WKH3&5ZDV IXUWKHUYHULILHGE\ VXEMHFWLQJ WKH DPSOLILFDWLRQ
SURGXFWVWRDJDURVHJHOHOHFWURSKRUHVLV
'DWDDQDO\VLVDQGVWDWLVWLFV
'DWDDUHJLYHQDVPHDQV6'XQOHVVVWDWHGRWKHUZLVH'DWDVHWVZHUHDQDO\]HGXVLQJDWZR
WDLOHGSDLUHGtWHVWRU0DQQ:KLWQH\WHVWRUGLIIHUHQFHVZHUHDVVHVVHGE\RQHZD\$129$
XVLQJ WKH 6WDWLVWLFDO 3DFNDJH IRU 6RFLDO 6FLHQFH YHUVLRQ  6366 &KLFDJR ,/ /LQHDU
UHJUHVVLRQ PRGHOV ZHUH XVHG LQ PXOWLYDULDWH DQDO\VHV P YDOXHV  ZHUH FRQVLGHUHG
VLJQLILFDQW

5HVXOWV
NNTP51$H[SUHVVLRQZDVGHWHFWDEOHERWKLQVXEFXWDQHRXVDQGYLVFHUDOIDWGHSRWVZLWKRXW
JHQGHUVSHFLILFGLIIHUHQFHVIRUHLWKHUVXEFXWDQHRXVRUYLVFHUDONNT JHQHH[SUHVVLRQGDWDQRW
 
VKRZQNNT JHQH H[SUHVVLRQ LQ VXEFXWDQHRXV DQG YLVFHUDO DGLSRVH WLVVXHZDV FRPSDUDEOH
)LJXUH$7RH[FOXGHDSRWHQWLDOHIIHFWRI LPSDLUHGJOXFRVHPHWDEROLVPRQNNTP51$
H[SUHVVLRQ ZH VHOHFWHG D KHDOWK\ VXEJURXS RI OHDQ %0,  NJP PHQ N    DQG
ZRPHQ N   ZLWK QRUPDO JOXFRVH WROHUDQFH 1*7 /LNHZLVHNNTP51$ H[SUHVVLRQ
ZDV HTXDO LQ YLVFHUDO DQG VXEFXWDQHRXV DGLSRVH WLVVXH )LJXUH % &RPSDULVRQ RI NNT
P51$ H[SUHVVLRQ LQ VXEJURXSV RI %0,  RU !NJPð UHYHDOHG VLJQLILFDQWO\ KLJKHU
YLVFHUDONNTP51$ H[SUHVVLRQ LQ WKH REHVH VXEJURXS )LJXUH & ,Q FRQWUDVW WR YLVFHUDO
NNT H[SUHVVLRQ VF NNT P51$ H[SUHVVLRQ ZDV QRW VLJQLILFDQWO\ GLIIHUHQW EHWZHHQ %0,
VXEJURXSV)LJXUH':HIRXQGDVLJQLILFDQWFRUUHODWLRQEHWZHHQVXEFXWDQHRXVDQGYLVFHUDO
NNT JHQHH[SUHVVLRQ)LJXUH(r P )XUWKHUPRUHYLVFHUDONNTP51$
H[SUHVVLRQZDVQRWGLIIHUHQWEHWZHHQWKHQRUPDOFRQWURODQGW\SHGLDEHWHVVXEJURXS)LJXUH
)
8QLYDULDWH FRUUHODWLRQ DQDO\VHV RI WKH HQWLUH VWXG\ SRSXODWLRQ LGHQWLILHG VLJQLILFDQW
FRUUHODWLRQV EHWZHHQ YLVFHUDO EXW QRW ZLWK VXEFXWDQHRXVNNT JHQH H[SUHVVLRQ DQG %0,
U  S  ERG\ IDW U  S  ZDLVW DQG KLS FLUFXPIHUHQFHV ZDLVW
U S KLSU S VFDQGYLVFHUDOIDWDUHDVFU S YLV
U  S  DV ZHOO DV IDVWLQJ SODVPD LQVXOLQ  U  S  DQG OHSWLQ VHUXP
FRQFHQWUDWLRQV  U  S  7DEOH 7KHUHZDVQR FRUUHODWLRQ EHWZHHQNNT JHQH
H[SUHVVLRQDQGDJHOLSLGV+E$FDQGIDVWLQJSODVPDJOXFRVH7DEOH$IWHUDGMXVWLQJIRU
DJH JHQGHU DQG%0, RQO\ERG\ IDW U  S  DQG FLUFXODWLQJ OHSWLQ U 
S ZHUH VLJQLILFDQWO\ DVVRFLDWHGZLWKYLVFHUDONNTP51$H[SUHVVLRQ 7DEOH:H
IXUWKHUWHVWHGWKHK\SRWKHVLVWKDWYLVFHUDONNTH[SUHVVLRQPD\SUHGLFWSDUDPHWHUVRIREHVLW\
IDW GLVWULEXWLRQ LQVXOLQ VHQVLWLYLW\ DQG JOXFRVH WROHUDQFH E\ PXOWLYDULDWH OLQHDU UHJUHVVLRQ
DQDO\VHV 7DEOH  7KHVH DQDO\VHV LGHQWLILHG YLVFHUDONNT H[SUHVVLRQ DV DJH DQG JHQGHU
LQGHSHQGHQW SUHGLFWRU RI%0, U  S ZDLVW FLUFXPIHUHQFH U  S 
YLVFHUDO IDW DUHD U  S  DQG  ERG\ IDW U  S  EXW QRW IDVWLQJ
 
SODVPD LQVXOLQ DQG K 2*77 JOXFRVH 7DEOH  +RZHYHU WKH VLJQLILFDQW DVVRFLDWLRQV
EHWZHHQYLVFHUDONNTH[SUHVVLRQDQGSDUDPHWHUVRIIDWGLVWULEXWLRQDQGJOXFRVHPHWDEROLVP
DUHQRWLQGHSHQGHQWRIWKHVLJQLILFDQWDVVRFLDWLRQZLWK%0,7DEOH

'LVFXVVLRQ
,QPDOH%-PLFHDPXWDWLRQLQWKHNntJHQHLVDVVRFLDWHGZLWKUHGXFHGJOXFRVHVWLPXODWHG
LQVXOLQVHFUHWLRQ in vitro, LPSDLUHGJOXFRVHWROHUDQFHKLJKHUHSLJRQDGDOIDWPDVVDQGKLJKHU
VXVFHSWLELOLW\WRGLHWLQGXFHGREHVLW\8QWLOQRZDSRWHQWLDOUROHRI117LQKXPDQREHVLW\KDV
QRW EHHQ HVWDEOLVKHG +XPDQ JHQHWLF GDWD REWDLQHG IURP D JHQHWLF DVVRFLDWLRQ GDWDEDVH
KWWSJHQHWLFDVVRFLDWLRQGEQLKJRYDQG*:$6XVLQJ%0,DQGZDLVWFLUFXPIHUHQFHDVWUDLWV
KWWSZZZJZDVFHQWUDORUJJHQHUHJLRQSKHQRW\SHVGRQRW VXJJHVWJHQHWLFYDULDWLRQZLWKLQ
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